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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT, DISPLAY DEVICE OR LIGHT-EMITTING 
SOURCE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element which takes out light in the direction of the 
substrate side of the translucent substrate and in which the 
emission taking-out efficiency is stabilized and improved and 
which has a high luminance when seen from the front and a 
high quality without color blurring. 

SOLUTION: The organic EL element comprises a substrate, 
plural light angle changing means that are provided on one 
face of the substrate, and one or plural organic EL elements 
that are provided directly or through a ground layer on one 
face of the above substrate, and the organic EL element has 
the above organic EL elements as a light-emitting source and 
the above substrate side is made as a light taking-out side. 
Plural pieces of light angle changing means are provided for 
each of the above one or plural organic EL elements. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate. 

Two or more optic angle degree conversion methods. 

It is the organic electroluminescence light emitting device provided with the above, and said two or 
more optic angle degree conversion methods are established to each of said one piece or two or 
more organic electroluminescence light emitting devices. 

[Claim 2]The organic electroluminescence light emitting device according to claim 1, wherein said 
optic angle degree conversion method is provided in said organic electroluminescence light emitting 
device side of said substrate. 

[Claim 3]Claim 1, an organic electroluminescence light emitting device given [ any 1 ] in two, wherein 
said two or more optic angle degree conversion methods are a microlens, minute prism, or a light 
reflection layer. 
[Claim 4]A substrate. 

Two or more optic angle degree conversion methods. 

It is the organic electroluminescence light emitting device provided with the above, and at least two 
or more kinds of optic angle degree conversion methods are established to each of said one piece or 
two or more organic electroluminescence light emitting devices. 

[Claim 5]The organic electroluminescence light emitting device according to claim 4, wherein said two 
or more optic angle degree conversion methods are the stratified substances which combined 
material with at least two or more kinds of different refractive indicees. 

[Claim 6]The material a in which, as for said two or more optic angle degree conversion methods, at 

least one has a bigger refractive index than a lower electrode of translucency. Claim 4, an organic 

electroluminescence light emitting device given [ any 1 ] in five being the stratified substances which 

combined the material b in which other at least one has a larger and refractive index smaller than said 

material a than a lower electrode of translucency. 

[Claim 7]A substrate. 

An optic angle degree conversion method. 

It is the organic electroluminescence light emitting device provided with the above, and said substrate 
or a foundation layer is translucency, And an optic angle degree conversion method which consists of 
a transparent substance in which a refractive index differs from said substrate, opaque particles, or 
an air layer is established in said substrate or a foundation layer, They are one piece or two or more 
organic electroluminescence light emitting devices which carried out the substrate side the optical 
extraction side, and were provided via direct or a foundation layer on one side of said substrate, A 
longitudinal direction of an outside of said transparent substance, said opaque particle, or said air 
layer has turned [ conversion method / said / optic angle degree ] to a thickness direction of said 
substrate. 

[Claim 8]A substrate. 

An optic angle degree conversion method. 

They are claim 1 provided with the above - an organic electroluminescence light emitting device given 
[ any 1 ] in six, Said substrate or a foundation layer is translucency, and an optic angle degree 



conversion method which consists of a transparent substance in which a refractive index differs from 
said substrate, opaque particles, or an air layer is established in said substrate or a foundation layer, 
They are one piece or two or more organic electroluminescence light emitting devices which carried 
out the substrate side the optical extraction side, and were provided via direct or a foundation layer 
on one side of said substrate, A longitudinal direction of an outside of said transparent substance, 
said opaque particle, or said air layer has turned [ conversion method / said / optic angle degree ] to 
a thickness direction of said substrate. 

[Claim 9]An organic electroluminescence element claim 1 - given [ any 1 ] in eight is used, An organic 
electroluminescence display a lower electrode of translucency being divided into stripe shape by 
individual electrical-and-electric-equipment target, an individual electrical-and-electric-equipment 
target's separating into stripe shape, and a cathode's being constituted, and having image display 
arrangement. 

[Claim 10]Separate into an individual electrical-and-electric-equipment target, and a lower electrode 
of said translucency or either of said cathodes is constituted, and said separated electrode, The 
organic electroluminescence display according to claim 9 characterized by having image display 
arrangement by being scanned via at least one or more switching elements. 
[Claim 11]An organic electroluminescence element claim 1 - given [ any 1 ] in eight is used, An 
organic electroluminescence light source a lower electrode of translucency being divided into stripe 
shape by individual electricahand-electric-equipment target, an individual electrical-and-electric- 
equipment targets separating into stripe shape, and a cathodes being constituted, and having image 
display arrangement. 

[Claim 12]Separate into an individual electrical-and-electric-equipment target and a lower electrode 
of said translucency or either of said cathodes is constituted, and said separated electrode, The 
organic electroluminescence light source according to claim 1 1 characterized by having image display 
arrangement by being scanned via at least one or more switching elements. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention]the display in which the organic electroluminescence light emitting device (it is 
hereafter written as an organic electroluminescence light emitting device) and the organic EL device 
were used for this invention — it is mainly related with the reading light source of a printer, and a 
write-in light source. 
[0002] 

[Description of the Prior Art]An organic electroluminescence light emitting device is a spontaneous 
light corpuscle child, and there is a big advantage, like low power consumption can be attained 
compared with an inorganic EL light emitting element with high visibility. Development is actively 
furthered for the purpose of the use made into the pixel of displays, such as a display panel, or the 
surface light source. When using an organic electroluminescence light emitting device as a pixel, a 
request is displayed by arranging two or more organic electroluminescence light emitting devices to 
the same plane, constituting in a matrix the wiring which impresses voltage, and making it drive 
independently. It is filmy, and since the surface light source can be constituted, a miniaturization and 
a weight saving can be easily attained by using for the element provided with light sources, such as a 
source of reading light of a printer, and a source of writing light for example, or a device. 
[0003]Generally the organic electroluminescence light emitting device which has the above features 
is created via direct or a foundation layer on a translucency board like a glass substrate, and makes 
this translucency board side the optical extraction side. When a soda glass substrate etc. are used, a 
foundation layer is used in order [ for Na pollution control from a substrate face ] to make good 
surface roughness of the covering side at the time of forming the lower electrode of translucency 
(surface roughness is made small), but it is not necessarily required. In the organic 
electroluminescence light emitting device made into a light source, such an organic 
electroluminescence light emitting device optical extraction efficiency (the total light quantity from 
the light volume / organic electroluminescence light emitting device which can be taken out from an 
optical extraction side), Becoming about 1/(2n 2 ) (n is a refractive index of an organic luminous layer) 
by the total internal reflection in respect of optical extraction is known, and the trial of the versatility 
which raises optical extraction efficiency is made. 

[0004]The light emitted from an organic electroluminescence light emitting device is the diffused light, 
and when using as a pixel of a display, luminosity since it is that optical extraction efficiency is low as 
mentioned above, when it sees from a transverse plane by total internal reflection becomes low. 
[0005] Forming the lens for condensing between a translucency board and the lower electrode which 
constitutes the organic electroluminescence light emitting device, so that it may correspond on [ 1 to 
1 ] an organic electroluminescence light emitting device and plane view is indicated by JP,10- 
1 72756.A. The thing here "an organic electroluminescence light emitting device and the lens for 
condensing correspond on [ 1 to 1 ] plane view" is filling the following (a) and (b). 
[0006](a) One organic electroluminescence light emitting device laps only with one lens for 
condensing, and the optic axis of the lens for condensing and its center on the plane view of an 
organic electroluminescence light emitting device correspond substantially. 

[0007](b) The size of an organic electroluminescence light emitting device is below the size which is 
inscribed [ below size circumscribed to the lens for condensing which has lapped with the organic 
electroluminescence light emitting device concerned ] in still more preferably below as for the size 



which laps mutually preferably. 

[0008]Since more lights parallel to the optic axis of the lens for condensing can be obtained by this, 
an organic electroluminescence light emitting device with high luminosity when it sees from a 
transverse plane can obtain. 

[0009]Forming an organic electroluminescence light emitting device on one [ which has the microlens 
array structure made from a plastic ] plate surface of a substrate is indicated by JP,1 0-223367, A. 
"Microlens array structure" here is cross sectional circle arc shape, and should just be convex lens 
shape for condensing. Since the luminescent light line of a light-emitting part is condensed by this at 
the heights of a microlens array, a rise in luminosity can be attained, and since it is a product made 
from a plastic, a weight saving is possible. 
[0010] 

[Problem(s) to be Solved by the Invention]The extraction efficiency of light can be raised by creating 
an organic electroluminescence light emitting device according to the contents indicated to above- 
mentioned JP.10-172756A Here, dra w ing 12 is a sectional view of the conventional organic 
electroluminescence light emitting device, and drawing 13 is an expanded sectional view of the 
conventional organic electroluminescence light emitting device. D rawin g 12 is a typical drawing of the 
above-mentioned gazette. Although surely the extraction efficiency of light can be raised by an 
organic electroluminescence light emitting device given [ above-mentioned ] in a gazette, When the 
one lens 52 for condensing is formed corresponding to one element as shown in drawi ng 13 for 
example, since an organic electroluminescence light emitting device is not the one point light source 
but the surface light source, EL light which enters into a lens by the optical path diffused without the 
ability to condense certainly produces it. Even if it forms one prism corresponding to one element, EL 
light which enters into a lens by the optical path diffused similarly without the ability to condense 
certainly arises. About luminosity when the organic electroluminescence light emitting device 
concerned is seen from a transverse plane, there is room which can improve to what has still better 
performance, in addition — in drawing 12 and 13, 50 is an organic electroluminescence luminescent 
device — 51 — a substrate and 52 — as for a hole injection layer and 54a, as for a lower electrode 
layer and 55, a foundation layer and 54 are [ a cathode and 57 ] detached cores a luminous layer and 
56 the lens for condensing, and 53. And the organic electroluminescence luminescent device 50 is the 
composition that the lens 52 for condensing was formed in the substrate 51, the lower electrode 54a 
was formed, the hole injection layer 54, the luminous layer 55, and the cathode 56 were laminated by 
this via the foundation layer 53, and each element was separated by the detached core 57. 
[001 1]The extraction efficiency of light can be raised by creating an organic electroluminescence light 
emitting device according to the contents indicated to JP,10-223367,A. Here, drawing 1 4 is a 
sectional view of the conventional organic electroluminescence light emitting device, and drawing 15 
and 16 are the expanded sectional views of the conventional organic electroluminescence light 
emitting device. Drawing 14 is a typical drawing of the above-mentioned gazette. Although surely the 
extraction efficiency of light can be raised by an organic electroluminescence light emitting device 
given [ above-mentioned ] in a gazette, Even if the lens part 61a for condensing is formed for the 
light which entered into the substrate 61 from the light-emitting part 63 of the organic 
electroluminescence light emitting device in the substrate 61 side and it raises optical extraction 
efficiency, As shown in d rawing 15 , when the refractive index of the substrate 61 differs from the lens 
material of the lens 62, the light which carries out total internal reflection of the inside of a substrate, 
and spreads it cannot be taken out. As shown in drawing 16 , even when the substrate 61 is 
constituted from a lens material, EL light which enters into the lens part 61a by the optical path 
diffused without the ability to condense certainly arises. In drawing 14, and 15 and 16, 61 is a light- 
emitting part of the organic electroluminescence light emitting device provided with the luminous 
layer by which inserts a substrate and 61a into a lens part, 62 was inserted into the lens, and 63 was 
inserted into the anode and the cathode. 

[0012]And the purpose of this invention is to provide the organic electroluminescence light emitting 
device which can obtain the quality thing stability and whose luminosity while making it improve, when 
it sees from a transverse plane are high, and which does not have a color blot in the optical 
extraction efficiency of the organic electroluminescence light emitting device provided with the 
organic electroluminescence light emitting device as a light source. 
[0013] 



[Means for Solving the Problem]An organic electroluminescence light emitting device of this invention 
which attains the above-mentioned purpose, They are one piece or two or more organic 
electroluminescence light emitting devices which were provided via direct or a foundation layer on a 
substrate, two or more optic angle degree conversion methods established on one side of a substrate, 
and one side of a substrate, It has composition in which two or more optic angle degree conversion 
methods are provided to each of one piece or two or more organic electroluminescence light emitting 
devices. 

[0014]The organic electroluminescence light emitting device of this invention does not need to limit 
the optical extraction side to the substrate side (an organic EL device and an opposite hand), and an 
angle of light is changed by the optic angle degree conversion method concerned, It may constitute 
so that substrate thickness and perpendicular direction (board edge side side) ** may become the 
optical extraction direction in a cathode side of an organic EL device. 

[0015]Two or more optic angle degree conversion methods by which an organic electroluminescence 
light emitting device of this invention was provided on one side of a substrate and a substrate, Are 
one piece or two or more organic electroluminescence light emitting devices which carried out the 
substrate side the optical extraction side, and were provided via direct or a foundation layer on one 
side of a substrate, and each of one or more organic electroluminescence light emitting devices is 
received, It has composition in which at least two or more kinds of optic angle degree conversion 
methods are provided. 

[0016]An organic electroluminescence light emitting device of this invention is one piece or two or 
more organic electroluminescence light emitting devices which carried out the substrate and 
substrate side the optical extraction side, and were provided via direct or a foundation layer on one 
side of a substrate, A substrate or a foundation layer is translucency, and it is the organic 
electroluminescence light emitting device which has established an optic angle degree conversion 
method which said substrate becomes from a transparent substance, opaque particles, or an air layer 
from which a refractive index differs in a substrate or a foundation layer, A longitudinal direction of an 
outside of a transparent substance, opaque particles, or an air layer considers an optic angle degree 
conversion method as composition suitable for a thickness direction of said substrate. 
[0017] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail. 
[0018]Two or more optic angle degree conversion methods by which the invention according to claim 
1 was provided on one side of a substrate and a substrate, Are one piece or two or more organic 
electroluminescence light emitting devices which were provided via direct or a foundation layer on 
one side of a substrate, and each of one piece or two or more organic electroluminescence light 
emitting devices is received, It is an organic electroluminescence light emitting device, wherein two or 
more optic angle degree conversion methods are established. 

[001 9]If according to this composition two or more lenses for condensing are formed corresponding 
to one element for the composition of this invention among the lights in which the organic 
electroluminescence light emitting device which is the surface light source emits light as shown in 
d rawing 1 , Since the probability which produces EL light which enters into a lens by the optical path 
diffused without the ability to condense can be reduced, about luminosity when the organic 
electroluminescence light emitting device concerned is seen from a transverse plane, it can improve 
to what has still better performance. 

[0020]The organic electroluminescence light emitting device of this invention does not need to limit 
the optical extraction side to the substrate side (an organic electroluminescence light emitting device 
and an opposite hand), and the angle of light is changed by the optic angle degree conversion method 
concerned, For example, it may constitute so that substrate thickness and perpendicular direction ** 
may become the optical extraction direction in the cathode side of an organic electroluminescence 
light emitting device. When carrying out the cathode side the optical extraction side, the light spread 
in the direction of a lower electrode of translucency from a luminous layer is condensed to the 
luminous layer side by the optic angle degree conversion method concerned, and it can take out from 
a luminous layer in accordance with the light spread in the direction of [ other than the direction of a 
lower electrode of translucency ]. In this case, since the total reflection condition by the side of the 
substrate of a substrate is avoidable, optical extraction efficiency can be raised. 
[0021]The invention according to claim 2 is the organic electroluminescence light emitting device 



according to claim 1, and the optic angle degree conversion method is provided in the organic 
electroluminescence light emitting device side of a substrate. 

[0022]When the refractive index of a substrate and a lens material is different, as shown in drawing 
15 explained by the Prior art among the lights in which an organic electroluminescence light emitting 
device emits light, the light which carries out total internal reflection of the inside of a substrate, and 
spreads it exists, but. The light which carries out total internal reflection of the inside of a substrate, 
and spreads it can be reduced by providing an optic angle degree conversion method in the organic 
electroluminescence light emitting device side of a substrate. Since two or more lenses are made to 
correspond to one organic electroluminescence light emitting device as shown in drawing 2 even 
when a lens material is used as a substrate, The probability of producing EL light which enters into a 
lens by the optical path diffused without the ability to condense can be reduced, and it can improve 
to what has still better performance about luminosity when the organic electroluminescence light 
emitting device concerned is seen from a transverse plane. 

[0023]The invention according to claim 3 is the organic electroluminescence light emitting device 
according to claim 1, and is characterized by being the microlens, minute prism, or light reflection 
layer which is an optic angle degree conversion method. 

[0024]For example, since the probability which produces EL light which enters into a lens by the 
optical path diffused without the ability to condense by forming minute prism in the organic 
electroluminescence light emitting device side of a substrate can be reduced as shown in <fcawmg_4 f 
About luminosity when the organic electroluminescence light emitting device concerned is seen from 
a transverse plane, it can improve to what has still better performance. 

[0025]It may constitute so that it is not necessary to limit the optical extraction side to the substrate 
side (an organic electroluminescence light emitting device and an opposite hand), and the angle of 
light may be changed by the optic angle degree conversion method concerned, for example, the 
cathode side of an organic electroluminescence light emitting device, or substrate thickness and a 
perpendicular direction may turn into the optical extraction direction. Since the light spread in the 
direction of a lower electrode of translucency from a luminous layer is condensed to the luminous 
layer side when carrying out the cathode side the optical extraction side, In accordance with the light 
spread in the direction of [ other than the direction of a lower electrode of translucency 1 it can take 
out from a luminous layer using the optic angle degree conversion method which formed a light 
reflection layer, a microlens, or minute prism in order on the substrate. In this case, since the total 
reflection condition by the side of the substrate of a substrate is avoidable, optical extraction 
efficiency can be raised. 

[0026]Two or more optic angle degree conversion methods by which the invention according to claim 
4 was provided on one side of a substrate and a substrate, They are one piece or two or more 
organic electroluminescence light emitting devices which carried out the substrate side the optical 
extraction side, and were provided via direct or a foundation layer on one side of a substrate, It is an 
organic electroluminescence light emitting device characterized by establishing at least two or more 
kinds of optic angle degree conversion methods to each of one piece or two or more organic 
electroluminescence light emitting devices. 

[0027]Although the organic electroluminescence light emitting device which established two kinds of 
optic angle degree conversion methods is shown in drawing 6 , the degree of optic angle of incident 
light is changed so that a total-internal-reflection beam of light may not produce according to the 
interface of a substrate and air in the optic angle degree conversion method 1, as shown details in 
drawing 7 . Since the light which entered into the optic angle degree conversion method 2 enters into 
the optic angle degree conversion method 1 with a larger refractive index, light comes to guide waves 
to the optic angle degree conversion method 1 , and a great portion of light is changed into the degree 
of optic angle which a total-internal-reflection beam of light does not produce in the interface of a 
substrate and air as a result. Thus, by using at least two or more kinds of optic angle degree 
conversion methods, it can improve to what has still better performance about luminosity when the 
organic electroluminescence light emitting device concerned is seen from a transverse plane. 
[0028]The invention according to claim 5 is the organic electroluminescence light emitting device 
according to claim 4, and it is characterized by two or more optic angle degree conversion methods 
being the stratified substances which combined the material with which at least two or more kinds of 
refractive indicees are different. 



[0029]The inventions according to claim 6 are claim 4 and an organic electroluminescence light 
emitting device given [ any 1 ] in five, and two or more optic angle degree conversion methods, It is 
characterized by being the stratified substance which combined the material b in which the material a 
in which at least one has a bigger refractive index than the lower electrode of translucency, and other 
at least one have a larger and refractive index smaller than the material a than the lower electrode of 
translucency. 

[0030]Although the organic electroluminescence light emitting device which established two kinds of 
optic angle degree conversion methods is shown in drawing_7, if the refractive index of a substrate, 
the optic angle degree conversion method 1, and the optic angle degree conversion method 2 is set 
to n1, n2, and n3, respectively, material which is set to n2>n1 and n3 will be chosen. Being set to 
n2>n1>n3 is still more preferred. It is more desirable for the refractive index n2 of the optic angle 
degree conversion method 1 to be larger than the lower electrode 24a of translucency. It is still more 
desirable if the refractive index n3 of the optic angle degree conversion method 2 is larger than the 
lower electrode 24a of translucency. And by forming in layers combining two or more kinds of 
materials with which this refractive index is different, surface roughness of a lower electrode is made 
small good, and a foundation layer may be formed on this, and surface roughness may be further 
made small. Thus, about luminosity when the luminescence stability of an organic 
electroluminescence light emitting device is not reduced and an organic electroluminescence light 
emitting device is seen from a transverse plane, it can improve to what has still better performance. 
[0031]The invention according to claim 7 is one piece or two or more organic electroluminescence 
light emitting devices which were provided via direct or a foundation layer on one side of a substrate 
and a substrate, A substrate or a foundation layer is translucency, and it is the organic 
electroluminescence light emitting device which has established the optic angle degree conversion 
method which a substrate becomes from the transparent substance, opaque particles, or air layer 
from which a refractive index differs in the substrate or the foundation layer, Optic angle degree 
conversion methods are a transparent substance, opaque particles, or an organic 
electroluminescence light emitting device, wherein the longitudinal direction of the outside of an air 
layer has turned to the thickness direction of a substrate. 

[0032]If a transparent substance, opaque material, or an air layer is provided so that x and y of the 
outside dimension may turn into x>y in a substrate as shown in drawing 10 for example, Since angle 
conversion of the light comes to be carried out mainly to a x direction, it can improve to what has 
still better performance about luminosity when an organic electroluminescence light emitting device is 
seen from a transverse plane. 

[0033]To claims 1-6, the invention according to claim 8 is an organic electroluminescence light 
emitting device of a statement, and A substrate, In one piece or two or more organic 
electroluminescence light emitting devices which carried out the substrate side the optical extraction 
side, and were provided via direct or a foundation layer on one side of a substrate, A substrate or a 
foundation layer is translucency, and it is the organic electroluminescence light emitting device which 
has established the optic angle degree conversion method which a substrate becomes from the 
transparent substance, opaque particles, or air layer from which a refractive index differs in the 
substrate or the foundation layer, The longitudinal direction of the outside of a transparent 
substance, opaque particles, or an air layer has turned [ conversion method / optic angle degree ] to 
the thickness direction of the substrate. 

[0034]and since the effect of the invention according to claim 7 mentioned above and an effect of 
the invention given in claims 1-6 may be considered independently, they can improve still by leaps 
and bounds by combining these to what has good performance about luminosity when an organic 
electroluminescence light emitting device is seen from a transverse plane. 

[0035]As for the invention according to claim 9, the lower electrode of translucency is divided into 
stripe shape by the individual electrical-and-electric-equipment target, . Stripe shape separated into 
the individual electricahand-electric-equipment target, and the cathode was constituted, and used 
the organic electroluminescence element according to claim 1 to 8 having image display arrangement. 
It is an organic electroluminescence display, and since the optical extraction efficiency inside an 
element can be raised, it excels in visibility, and it is possible to maintain efficient luminescent ability 
and a good display with a simple matrix system can be performed. 

[0036]The invention according to claim 10 is the organic electroluminescence display according to 



claim 9, and The lower electrode of translucency, Or the electrode which either of said cathodes was 
divided into the individual electrical-and-electric-equipment target, and was constituted and 
separated, By being scanned via at least one or more switching elements. Since it is an organic 
electroluminescence display having image display arrangement and the optical extraction efficiency 
inside an element can be raised, It excels in visibility, and it is possible to maintain efficient 
luminescent ability and a good display with an active matrix system can be performed. 
[0037]As for the invention according to claim 1 1 , the lower electrode of translucency is divided into 
stripe shape by the individual electrical-and-electric-equipment target, . Stripe shape separated into 
the individual electrical-and-electric-equipment target, and the cathode was constituted, and used 
the organic electroluminescence element according to claim 1 to 8 having image display arrangement. 
It is an organic electroluminescence light source, and since the optical extraction efficiency inside an 
element can be raised, it excels in visibility, and it is possible to maintain efficient luminescent ability 
and a good display with a simple matrix system can be performed. 

[0038]The invention according to claim 12 is the organic electroluminescence light source according 
to claim 1 1, and The lower electrode of translucency, Or the electrode which either of the cathodes 
was divided into the individual eiectrical-and-electric-equipment target, and was constituted and 
separated, By being scanned via at least one or more switching elements. Since it is an organic 
electroluminescence light source having image display arrangement and the optical extraction 
efficiency inside an element can be raised, It excels in visibility, and it is possible to maintain efficient 
luminescent ability and a good display with an active matrix system can be performed. 
[0039](Embodiment 1) Drawing 1 is a sectional view showing the organic electroluminescence light 
emitting device in the embodiment of the invention 1. Drawing 2 is an expanded sectional view 
showing the organic electroluminescence light emitting device in the embodiment of the invention 1, 
and shows the example of an optical path of the light which passes through the inside of the 
microlens of the plurality of drawing 1 . Drawing 3 is an expanded sectional view showing the organic 
electroluminescence light emitting device in the embodiment of the invention 1, and shows the 
comparative example of the optical path of the light in two or more microlenses and one lens. Drawing 
4 is a sectional view showing other examples of the organic electroluminescence light emitting device 
in the embodiment of the invention 1, and shows the case where the microlens of d raw ing 1 is minute 
prism. Drawing 5 is an expanded sectional view showing other examples of the organic 
electroluminescence light emitting device in the embodiment of the invention 1, and shows the 
example of an optical path of the light which passes through the inside of the minute prism of the 
plurality of drawing 4. 

[0040]As shown in drawing 1 , the composition of the organic electroluminescence light emitting 
device in Embodiment 1 of this invention is as follows. Two or more microlenses 2 are formed on the 
foundation layer 3 on the substrate 1 or in the substrate 1 or in the foundation layer 3. The lower 
electrode 4a of the translucency which constitutes the organic electroluminescence light emitting 
device on it, the hole injection layer 4, the luminous layer 5, the cathode 6, and the demarcation 
membrane 7 are formed. The organic electroluminescence light emitting device can take out outside 
EL light from the organic electroluminescence light emitting device which is a source of surface light 
through the substrate 1. And a great portion of light which entered into the microlens 2 from the 
lower electrode 4a of translucency as shown in drawing 2 can be made to go in the condensing 
direction by setting up suitably the width of the microlens 2, and the curvature radius and the 
refractive index of a lens material which are provided. 

[0041]L1 and L2 show the optical path of the beam of light which entered into two or more 
microlenses 2 and the one conventional lens 2a from the same emission point to drawing 3, 
respectively. It is an optical path when L1 enters into one of two or more of the microlenses 2, and is 
an optical path when L2 enters into the one conventional lens 2a. And as shown in dr awing 3 , when it 
becomes easy to attach an angle to the thickness direction of the substrate 1 and the direction of L2 
is emitted into the air compared with L1, it turns out that it is easy to diffuse the optical path of L2. 
Therefore, when a certain distance is kept from the substrate 1 and a luminescent state is seen, it 
turns out that it is easy to diffuse light. Therefore, when the case where the one lens 2a is formed to 
one organic electroluminescence light emitting device, and two or more microlenses 2 are formed, 
luminosity when latter one sees from a transverse plane more can be improved. Since there are many 
choices of lens width and a curvature radius, a more suitable design is possible. 



[0042]As shown in drawing 4, two or more minute prism 2bs may be provided on the foundation layer 
3 on the substrate 1 or in the substrate 1 or in the foundation layer 3. And since angle conversion of 
the light which entered from the lower electrode 4a of translucency is carried out in the condensing 
direction toward the substrate 1 side which is an extraction side compared with the case where there 
is no minute prism 2b as shown in drawing 5, about luminosity when the organic electroluminescence 
light emitting device concerned is seen from a transverse plane, it can improve to what has still 
better performance. 

[0043](Embodiment 2) Drawing 6 is a sectional view showing the organic electroluminescence light 
emitting device in the embodiment of the invention 2. Draw ing 7 is an expanded sectional view 
showing the organic electroluminescence light emitting device in the embodiment of the invention 2, 
and shows the example of an optical path of the light which passes through the inside of two kinds of 
draw ing 6 of optic angle degree conversion methods. 

[0044]The composition of the organic electroluminescence light emitting device in the embodiment of 
the invention 2 is as follows. Two kinds of optic angle degree conversion methods 22 are formed on 
the foundation layer 23 on the substrate 21 or in the substrate 21 or in the foundation layer 23. The 
lower electrode 24a of the translucency which constitutes the organic electroluminescence light 
emitting device on it, the hole injection layer 24, the luminous layer 25, the cathode 26, and the 
demarcation membrane 27 are formed. The optic angle degree conversion method 22 is provided with 
the optic angle degree conversion method 1 and the optic angle degree conversion method 2, and, as 
for the optic angle degree conversion methods 1 and 22b, 22a shows the optic angle degree 
conversion method 2 in draw ing 6 . 

[0045]The organic electroluminescence light emitting device can take out outside EL light from the 
organic electroluminescence light emitting device which is a source of surface light through the 
substrate 21. The light which entered into the optic angle degree conversion method 1 first among 
the lights which emit light by an organic electroluminescence light emitting device, and enter into the 
substrate 21 later on in the lower electrode 24a of translucency is changed into an angle which a 
total-internal-reflection beam of light does not produce in the interface of the substrate 21 and air. 
The light emitted from the lower electrode 24a of translucency enters in the optic angle degree 
conversion method 1 direction with a higher refractive index altogether. The light which the area 
numerical aperture which counters the lower electrode 24a of translucency enters into the optic 
angle degree conversion method 2 smaller than the optic angle degree conversion method 1, and 
angle conversion is carried out and is emitted, Since re incidence is carried out to the optic angle 
degree conversion method 1 with a larger refractive index, light comes to guide the optic angle degree 
conversion method 1 as a result, and a great portion of light is changed into the degree of optic angle 
which a total-internal-reflection beam of light does not produce in the interface of a substrate and 
air. 

[0046]When the interface S of the optic angle degree conversion method 1 and the optic angle 
degree conversion method 2 is the diffusing surface, the lights which enter into the light conversion 
means 1 from the optic angle degree conversion method 2 are scattered about, and become easy to 
guide optic angle degree conversion method 1 inside to a substrate direction. It is not necessary to 
necessarily damage said interface S, and as much light as possible should just guide it to a substrate 
direction depending on how to combine the shape of the optic angle degree conversion method 1 and 
the optic angle degree conversion method 2. 

[0047]Although d rawing 8 is an expanded sectional view showing the organic electroluminescence 
light emitting device in the embodiment of the invention 2 and it is a figure explaining the outside 
dimension of the optic angle degree conversion method 2, Two kinds of optic angle degree conversion 
methods can act more effectively that length x of a depth direction and crosswise length y are x>y, 
and the light which goes to a substrate direction increases further. 

[0048]Thus, by using at least two or more kinds of optic angle degree conversion methods, it can 
improve to what has still better performance about luminosity when the organic electroluminescence 
light emitting device concerned is seen from a transverse plane. 

[0049](Embodiment 3) Drawi ng 9 is a sectional view showing the organic electroluminescence light 
emitting device in the embodiment of the invention 3. Drawing 10 is an expanded sectional view 
showing the organic electroluminescence light emitting device in the embodiment of the invention 3, 
and shows the example of an optical path of the size of the optic angle degree conversion method of 



drawing 9, and the entering light. 

[0050]The composition of the organic electroluminescence light emitting device in the embodiment of 
the invention 3 is as follows. The lower electrode 34a of the translucency which constitutes the 
organic electroluminescence light emitting device, the hole injection layer 34, the luminous layer 35, 
the cathode 36, and the demarcation membrane 37 are formed on the substrate 31 which allocated 
the light scattering means 38, or the foundation layer 33. The organic electroluminescence light 
emitting device can take out outside EL light from the organic electroluminescence light emitting 
device which is a source of surface light from the optical extraction side 38 through the substrate 31. 
As shown in drawing 10, angle conversion of the EL light which enters into the substrate 31 which 
allocated length x of the substrate depth direction of the light scattering means 32 and length y of 
the substrate transverse direction so that it might become x>y is carried out to the longitudinal 
direction (depth direction of a substrate) of an optic angle degree conversion method. Since the light 
which entered into the substrate 31 from the lower electrode 34a of translucency when two or more 
such optic angle degree conversion methods were for example, in the substrate 31, on the whole, 
turns to an optical extraction plane direction, it can improve to what has still better performance 
about luminosity when the organic electroluminescence light emitting device concerned is seen from 
a transverse plane. That is, since the total internal reflection in respect of optical extraction does not 
happen easily, the light which entered from the organic EL device side of the substrate 31 when x>y 
was used is taken out, and its efficiency improves. 

[0051](Embodiment 4) Drawing 11 is a birds-eye view showing the display in the embodiment of the 
invention 4 which used the organic electroluminescence light emitting device of Embodiments 1-3. 
[0052]The composition of the organic electroluminescence light emitting device in the embodiment of 
the invention 4 is as follows. As shown in drawing 1 1, the lower electrode 44a of translucency is 
patterned after the line, and the cathode 46 is similarly patterned after the line in the form which 
abbreviated-intersects perpendicularly with this. 

[0053]And the lower electrode 44a of the translucency of this display is carried out [ plus side ] the 
cathode 46 minus-side. If it connects with the drive circuit (driver) as a driving means which is not 
illustrated and direct current voltage or a direct current is impressed to the lower electrode 44a of 
the selected translucency, and the cathode 46, the luminous layer 45 of the portion which intersects 
perpendicularly emits light, and it can be used as a display of a simple matrix system. In this 
embodiment, although the display of the simple matrix system was explained, the display of the active 
matrix system driven by connecting with switching elements, such as TFT per piece [ at least ], at 
each of the lower electrode 44a of the separated translucency may be sufficient. 
[0054] 

[Example]Next, the example of this invention is explained. 

[0055]This example shows the organic electroluminescence light emitting device provided with the 
organic electroluminescence light emitting device as a light source. 

[0056](Example 1) As shown in d rawing 1 , the hollow of a convex is established more in the substrate 
side sentimentally on a glass substrate dirtily. If at a positive resist, or a rectangle is patterned, this is 
made into a mask and UETTOETCHI is performed on a glass substrate in detail, the shape of a 
convex will turn on a substrate side as shown in drawing 1 , drawing 2 , or drawing 4 . At this time, to 
one organic electroluminescence light emitting device, it patterns so that the circular number may 
become plurality. The spin coat of the resist material for micro lenses is carried out here so that a 
hollow may be buried, and it bakes in 200 ** 30 minutes, a part for an organic solvent is flown, and a 
microlens is formed. Or depending on the aspect ratio of a convex configuration, deposition / 
embedding flattening of Si0 2 , SiON, SiO, SiN, the Ta 2 0 5 , etc. are carried out at the low temperature 

CVD etc. 

[0057]Next, although a transparent thin film is optically formed as a foundation layer all over this 
microlens top, there may not necessarily be any foundation layer. As a material of a foundation layer, 
fluorides, such as oxides, such as Si0 2 and aluminum 2 0 3 , MgO, Ti0 2 , Zr0 2 , and Ge0 2 , LiF, CaF 2 , 

AIF 3 , and LaF 3 , etc. should just be insulating things. 

[0058]Next, after forming an ITO film in the whole surface, on the ITO film, the resist material (Tokyo 
adaptation shrine make, OFPR-800) was applied with the spin coat method, the resist film of 10 
micrometers of thickness was formed, negatives were exposed and developed and the resist film was 



patterned after a mask and the shape which is predetermined. Next, this substrate was immersed into 
50% of chloride at 60 **, after etching the ITO film of a portion in which the resist film is not formed, 
the resist film was also removed and the patterning board with which the anode which consists of an 
ITO film of a predetermined pattern was formed was obtained. 

[0059]for 5 minutes [ next, / this patterning board / ultrasonically and ] it is based on a detergent 
(the Furuuchi Chemical Corp. make and SEMIKO — clean), After [ which is depended on ultrasonic 
cleaning / for 10 minutes / it is based on pure water, ultrasonic cleaning / for 5 minutes / it is based 
on the solution which mixed the hydrogen peroxide solution 1 and the water 5 to the ammonia 
solution 1 (volume ratio), 70 ** pure water ] carrying out washing processing at the order of 
ultrasonic cleaning for 5 minutes, by the nitrogen blower, the moisture adhering to a substrate was 
removed, and it heated further and dried. 

[0060]Next, TPD was formed in the surface by the side of the anode of a patterning board by about 
50-nm thickness as a hole injection layer within the resistance heating vacuum evaporation element 
decompressed to the degree of vacuum below 2x10 ~ 6 Torr. 

[0061]Next, Alq3 was similarly formed by about 60-nm thickness as a luminous layer on the hole 
injection layer within the resistance heating vacuum evaporation element. Both the evaporation rates 
of TPD and Alq 3 were 0.2 nm/s. 

[0062]Next, the negative pole was similarly formed by 1 50-nm thickness within the resistance heating 
vacuum evaporation element by making into a deposition source the aluminum-Li alloy which contains 
15at% of Li on a luminous layer. 

[0063]Thus, the organic electroluminescence light emitting device was created. 

[0064](Example 2) As shown in drawing 6 , the optic angle degree conversion method 1 and the optic 
angle degree conversion method 2 are formed on a glass substrate. 

[0065] First, a transparent thin film is optically laminated on the whole surface, and the optic angle 
degree conversion method 1 is formed in it. It buries by the resin which put the V shape, cone type, 
or pyramid type slot into this, added the organic solvent for the inside of a slot to transparence or 
translucent resin, Si0 2 particles, or Ti0 2 particles, and adjusted viscosity, and the optic angle degree 

conversion method 2 is formed. Material with a bigger refractive index as a material of the optical thin 
film formed in the whole surface than the refractive index of a glass substrate is desirable. Make the 
refractive index of a glass substrate about into 1.5, and For example, aluminum 2 0 3 , MgO, Gd 2 0 3 , 

Y 2 0 3 , Sc 2 0 3 , Insulating materials, such as fluorides, such as oxides, such as La 2 0 3 , Zr0 2 , SiO, Ta 2 O s , 

ZnO, and Ti0 2 , LaF 3 , NdF 3 , and CeF 3 , are mentioned. Next, although the slot of V shape is put in, V 

shape braid shape may be used by grinding machinery, it patterns except the portion which becomes 
a slot after the rectangle by the positive resist, and even if it is wet or dry and etches, the shape of a 
V shape, cone type, or pyramid type quirk is acquired. As transparent or translucent resin which 
buries the inside of a slot, polyethylene terephthalate, polycarbonate, polymethylmethacrylate, 
polyether sulphone, polyvinyl fluoride, polypropylene, polyethylene, polyacrylate, amorphous polyolefin, 
etc. are mentioned. If the refractive index of a substrate, the optic angle degree conversion method 1 , 
and the optic angle degree conversion method 2 is set to n1, n2, and n3, respectively, material will be 
chosen so that it may be set to n2>n1 and n3. 

[0066]Next, although a transparent thin film is optically formed as a foundation layer all over these 
two angle converting means, there may not necessarily be any foundation layer. As a material of a 
foundation layer, fluorides, such as oxides, such as Si0 2 and aluminum 2 0 3 , MgO, Ti0 2 , Zr0 2 , and 

Ge0 2 , LiF, CaF 2 , AIF 3 , and LaF 3 , etc. should just be insulating things. 

[0067]By the same procedure as Example 1, the following created the organic electroluminescence 
light emitting device. 

[0068](Example 3) As shown in drawing 9 , the optic angle degree conversion method in which a 
refractive index differs from a substrate is formed in a glass substrate or a foundation layer. 
[0069]An optic angle degree conversion method makes it come to distribute a transparent substance 
or opaque particles, and air foam, glass fiber, Si0 2 particles, Zr0 2 particles, a glass bead, a 

transparent plastic particle, etc. are mentioned as a transparent substance. Carbon, Sn0 2 , TiN, Ti0 2 , 

etc. are mentioned as opaque particles. These transparent substance or opaque particles may be 



used together and used. For example, when creating the ingot which becomes a glass substrate, it 
may be made for air foam to blend suitably, and a glass bead, Si0 2 particles, Zr0 2 particles, etc. may 

be mixed. What made polyethylene terephthalate distribute Sn0 2 particles, Ti0 2 particles, etc., and 

became a film sheet may be used as a substrate. It is variously selectable from a submicron to tens 
of microns in the size of each particle. If glass and a plastic are made to mix air foam and it extends, 
it will be formed so that it may have a longitudinal direction in the direction which air layer shape 
extended. It is not spherical, and particles are created in shape which has a longitudinal direction, 
glass and a plastic are mixed, a longitudinal direction is arranged, and a substrate is obtained. 
[0070]Thus, the organic electroluminescence light emitting device was created by the procedure as 
Example 1 in which it is the same on the obtained substrate. 

[0071](Comparative example 1) As shown in drawing 12, the planar microlens in which the lens is 
formed into the glass substrate is prepared by an ionic exchange method as a translucency board. 
The organic electroluminescence light emitting device was created by the procedure as Example 1 in 
which it is the same on this substrate. 

[0072]Thus, drive the obtained organic electroluminescence light emitting device of Examples 1-3 and 
the comparative example 1 , it was made to emit light, and evaluation tests were carried out. 
"0073]The test result is shown in (Table 1). 
0074] 

Table 1] 
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[0075]Here, the valuation method in the evaluation criteria of (Table 1) and its valuation basis are 
explained. The luminous efficiency of the element evaluated light emitting luminance when constant 
current was sent through the organic electroluminescence light emitting device. Evaluation is a 
numerical value when the substrate side is made into the optical extraction side, and shows 
luminosity when light emitting luminance of the comparative example 1 is set to 1. The visibility of the 
light-emitting surface evaluated by viewing the grade of visibility when an organic 
electroluminescence light emitting device is used as the display device which consists of a pixel of 
the square whose one side is 100 micrometers. Evaluation is two-step evaluation of O and **. 
the valuation basis O: is excellent — **:permission can do — it comes out. 

[0076]And it was checked that both the organic electroluminescence light emitting devices of 
Examples 1-3 of this invention are excellent in luminous efficiency and visibility compared with the 
conventional comparative example 1 so that more clearly than (Table 1). 
[0077] 

[Effect of the Invention]As mentioned above, while being stabilized and raising optical extraction 
efficiency by the organic electroluminescence light emitting device of this invention, The substrate 
and cathode side is made with the optical extraction direction, luminosity when it sees from the 
transverse plane is high, and the organic electroluminescence display using the organic 
electroluminescence light emitting device and it which can obtain a quality thing without a color blot, 
or an organic electroluminescence light source can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ng 1]The sectional view showing the organic electroluminescence light emitting device in the 
embodiment of the invention 1 

[Drawing 2]The expanded sectional view showing the organic electroluminescence light emitting 
device in the embodiment of the invention 1 

[Drawing 3]The expanded sectional view showing the organic electroluminescence light emitting 
device in the embodiment of the invention 1 

[Drawmg_4]The sectional view showing other examples of the organic electroluminescence light 
emitting device in the embodiment of the invention 1 

[Drawing 5]The expanded sectional view showing other examples of the organic electroluminescence 
light emitting device in the embodiment of the invention 1 

[Drawing 6]The sectional view showing the organic electroluminescence light emitting device in the 
embodiment of the invention 2 

[Drawing 7]The expanded sectional view showing the organic electroluminescence light emitting 
device in the embodiment of the invention 2 

[Drawi ng 8] The expanded sectional view showing the organic electroluminescence light emitting 
device in the embodiment of the invention 2 

[Drawin g 9] The sectional view showing the organic electroluminescence light emitting device in the 
embodiment of the invention 3 

[Draw ing 10] The expanded sectional view showing the organic electroluminescence light emitting 
device in the embodiment of the invention 3 

[D rawing 1 1] The bird's-eye view showing the display in the embodiment of the invention 4 
[Dr awing 1 2]The sectional view of the conventional organic electroluminescence light emitting device 
[Drawin g 13] The expanded sectional view of the conventional organic electroluminescence light 
emitting device 

[Drawi ng 14] The sectional view of the conventional organic electroluminescence light emitting device 
[D rawing 15] The expanded sectional view of the conventional organic electroluminescence light 
emitting device 

[Dra wing 16]The expanded sectional view of the conventional organic electroluminescence light 
emitting device 
[Description of Notations] 

1, 21, 31, and 41 Substrate 

2, 42 microlenses 
2a Lens 

22 Two kinds of optic angle degree conversion methods 
22a Optic angle degree conversion method 1 
22b Optic angle degree conversion method 2 
32 Optic angle degree conversion method 

3, 23, 33, and 43 Foundation layer 

4, 24, 34, and 44 Hole injection layer 

4a, 24a, 34a, and 44a Lower electrode of translucency 

5, 25, 35, and 45 Luminous layer 

6, 26, 36, and 46 Cathode 



7, 27, and 37 Demarcation membrane 
38 Optical extraction side 
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2(4**fflU>-X\ 5 3(4TifiS, 5 4l4E?LffiAl, 
5 4af4TSB€ffi^ 5 5l4H3tl, 5 6 (4* V— K, 

5 7ll»iiT?*5 0 *LT, W«EL^it$|g5 0 

14, Sfe5 1 ("*3tfflW^X5 2^ffM$n, Tii5 
3^^LT, T«5««5 4 aiS^Jtjx, r^(-E?La 
AS5 4, f*!5 5, *y-K5 6dS«f)i$Jx, #fS£ 
15 7|c£oT##^S^|il$nfcfll)«T*)5 0 

[0 0 1 1 ] Sfc, #^¥1 0-2 2 3 3 6 7^«|C 
IB**n-CV^5rt*Jc*i:-C=fr»E L3S)t*^ Srfftfci- 

:;f, mi 4l4ti6*(7)^aEL^)t*T-(7)WB 
0-e*>9, 015, 1 6l4^*(7)*-«EL|g**^^t£ 
A»ffiBlT'fc-5„ 13 1 4 (4±IS^«rof-t*mX'fc 

©BH5WLSJ!)*Srl«ii±S-B:5ri:^-e#5^, flEL 
«3fc*^-ro«*S|5 6 3 A>P>*tK6 1 (cA»Lfc)tlrSfi 

6 lffliJI-*3fcfflrouyXg|3 6 1 a ^iS(tT3tfe >9 ffl L^b 
*Sr(S]±$*Tt, mi 5(C^-f4 9l"W>X6 2 CD 1/ 

»^T't>, M%xzir\z.tmi,xLt- ; ?ftf$xu>xM 

6 1 alCAW-TSEDt^^-f^CSo mi 4, 

15, 161^^, 6 1(4Sffi, 6 1 a (4U>-Xg|5, 
6 2 (4UVX, 6 3 (47 7 - K, ti V- Kl-^*lxfc* 

[0 0 12] LT, **BJwa^l4*«EL|g)t*^- 
Sr»3t«i: Ltfllx.fc*r»EL*Jt*^rojtSi9HlLa 



5 

# 5W«E LB*** 3 Z t 
[0013] 

JfflOtiELJHiaffli. SfcrofrEil-H: 

ft S fc ItTifiS *r4h L -Ctttt feiifc l fl i fc i±m*fl§ro 
hn/U5^s/-feV^H^iFT*3oT, l{@ 

[0 0 14] ^*5*56Wro#fl|EL|85t*^|±» ^Oft 

[0015] Mt-, *mM<nfimEL%ytm*ii, s« 
fc t±T«ji l rig it p> nfc n@ * tz im&m <n %m 

[0 0 16] lil^ *»Wro#«ELI63fe*^l±, £« 

fc it rmm l tr it b titz i <s s tzttm&m nzm 
1 ro^coft^^-ffi] a? frfssisroj? $ ^ ic ft ^ x v * 5 

[0 0 17] 

iftwommmm) sir, *%w<nmtemmiz^ 
[ooi8] mmmi ictm<D%mt, mmt. mm<o 

K-ffiitcitSt fciiTiffiSSr^ LXSSlt btitz 1 f@ £ 
lilt^fiw^^^^ hcr/w5^y-fe>x^Jt^x-fc 

^(t^ixxv^sr t^mti-^mEhmitmi-xh 

[00 19] r»fl|^(cj;4xtfffi)tjix**)-5^«IEL38 
Sir, ^X^-flctetfcLXLip^KXW^XtcAtt 
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SSJt^SrEE^^afcfc^wffa^o^XJlKlctttl 
»<tV^t>w{c(B]JiX'#'5 0 

[0 0 2 0] te&*«a0«ttEL££X7-tt, *«3t 
ttUltiUHSr&KfflJ (W*EL3S3t*^iR*fffl9) 

mux, wiii^rttiELis**^©* y-Kftd. *fc 

a^ftssm^xigTfeifi^^L, ?sit«*>p,a 
^ttcnT&cmffi^ft w^^ft kssh- s * t fc>-&x 

[0 0 2 1 ] fgjfcJS 2 diEt^HSUKi, Ififtri 1 (-fait 

roflE L«3fc*^fli^R»t e,nx^5 r t Z&mti- 

20 [0 0 2 2] SfituyX«-^«)JB5fWjt9#^, * 

(ctft it 5 r 1 i 0 * L X es-t 5 * 

fflV^fc^Xt, 13 2(^1- J; 3lcilfllW*«EL^3t 

ftX-t-fldtkJRLXLS 5*KX'l^^Xtc:A*ti-5EL 

30 L»ft*^ fcjEffi^C t § (OffSlcov ^XI4MlCtt 
fgWi;V^t»{-ft±X#5„ 
[0 0 2 3] 3 irfE«c<D^HJ[i, |f*ll 1 \zs&m 

/J> i/yxj fciift/hr y X a * tc ilTtRWl 

[0 0 2 4] WL\*. H4^-t-J:5t'»'h7'yxAS: 
*«co#*E L»3t*^ffi!|icia:»t5r irict: «9 , **X 

40 ffi*^f,fct#w»S(rov>x«J5^ttSI©J;^t>roic 
ft±T£5 0 

[0 0 2 5] JtIR9aiU«S:S«fill (^T*EL* 

W l t ft 5 i b \m& u x fc i v \ * y - Kill * ft 

50 Lfc3t^S«*#gkSrfflV\ ^JtS^PjjSftttroTW* 
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T#3<OT\ 3tS9tULS!i45S:l6l±$-«r5ri:^^t 
[0 0 2 6] M*Jf4(Cfe«cO^BJ(i > mfok, SffiW 

zitm <o ai tint Lxm&oKmnz mm ttzartm 
>v ? * y -tr > x ig^t^ -e o r % i « s /c (±am<B » 

[0 0 2 7 ] ia6IC2«S»ftflg£&#j££iS:ttfcW 

1 KAW-f SwrftflS&iM^ 1 

[0028] m*m 5 (cfEttro^pjfi, it*ii 4 turn 

tzmftVaKxhzz t ^#at1-5 0 

[0 0 2 9] «*«6{Cfa«W^«|l. If^JS 

TUmmX t>*#fcJB*r*Sr«fO*ma {&«>'>&< 
t t-o^iSjtttcoT^mffiJ; t) A# < ;4»o$m ait) 

[0030] I37 1C2 aao3tftS^*#©S:Kitfc^r 
«EL3§7t-*^-£-^LT^<5/5\ gj£, ftft&m&^WL 

n3t1-5i. n2>nl, n 3 1 £5 J: 9 fttm&ji 
^•f-5„ n 2 > n 1 > n 3 t ft -5 r. t^Md^f £ 

S24 a i'9 fc^tV^fctfiOSt-lA*. t-fcftfcS 

2 oai(r*n 3 *SS*ttOTSP«ft 24ai0 

Wit 5 2 a*IW±«W4^*l^^*TSttiCJFM-r -5 d 
tizXO. T%!>mm<r)tiffi*B.£&&m^'h&<XZZ> 
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[0 0 3 1 ] M*qi7[~|e*cW3g0Jl{^ gfiir, ggco 
frffi± * fc 14 Ti&Jf Zfr L TK it P> ftfc 1 §1 £ fc 

(4^3wia^*fci4^mgd^*53fe^a^#©^s 

10 *fc»4^SiSw^wft#^(Bi^«(0)?:$^i6)iciB]i,> 

■C V * -5 r t Sr ft » £ I" 5 *TttS E L * * X ft> 5 . 
[0 0 3 2] Hi 0 l-^i-J; 5 lcfcix.l4S«rtlc-t<n 
^^tifecDxi:y^x>y{C/i5i9tcSPJ#lK±fcl4 

$ *i 5 4 5 \z ta h <r> x^m e l 
Iffiii^lfc t # <7)»S^ov>rf4Hlw1ttg<D 4v> fc<7) 

[0 0 3 3] »*«8 tgaitro»Wl4. It*rl 1 frh 6 

20 ftBBttiUMt LTS«OJtffi_hlCii:^Sfci4Tiil^ 

W-** s M^5SWtlK*fc[4?FSMfti^ifci4^1^» 

[0034] -eux, ±&Ltzn*m7 izmm<D%m<n 

30 a*i:tt*^ 1 6 lcmm.<r>%m<r>&>%te®±LX% 

%itmi-ttmfrhfLtzk%<nMis.\Z'o\<^xi±^.\cmm 

[0 0 3 5] fl*Jl9|Cfaic»^0J(4, a3fcttroTHJ« 

* tyjymzmx^m'ttmztixmfcztix, m 

[0 0 3 6] |f*Jl l 0 ('IH«ro^0^f4, If *JS9 ICE 

14, 'M< ttloKi^yf^/if ^Ltj| 
50 ^)&3L\/!; hn/P^^s/iry^a^HT-fct), *T-|*3 
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Xh *) , 7 * r -< 7 v h y 2/ ? X^T*W&SJ&*/f;£ 
[0 0 3 7] IS*IB 1 1 (eiafc<03£9J{±, igJttiWT^ 

W»**E.?|J £ frt 5 * i -f 5 ft #if 1 ~ 8 i ' IS 
[0 0 3 8] l 2 KKttrofcBHtt, 3S#Jg l 1 1- 

n s r t x\ M&%*tiim zm-r z t 1-5 

3t©0WL3!i**lSl±^-fr5wi:iSt?#5fc*. tllStt 

[0 0 3 9] (tlOll 1 ) m 1 ii;£3§BJW||M<7)^ 

h 5 a^m^mmmm i K*5tt3*r«E l«&s?- 

[0 04 0] Hi l^-f £ 9 (c, *mm<r>%MWM i 
*5»t5*ttlEL|63t*^ro«fifett3c»tfct9-Cfc5o * 
£ 1 ±£fci±g« 1 ft*fcfiTiftJI 3±*fcliT»« 3 

AS 4, *y-K6, 7 affile SftT 

rile J; 19.. 0 2^-ri5^a3ttt©Tffi*«4 ai> 
5>iM^>X2K:7JtLfc3tSr*»5Ml3fe*l6llw|6!iA»fc 
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[0 0 4 1 ] Sfc, a3l:it I^C«*^*>?jffi«:ro» 
/huyX2 tt&fcw lfiCDU>X2 a (-Alt LfcftiBiUO 
ftSSfc^ft^'ftL 1 . L2tVTLtt^„ &4b\ Ll# 

9, L 2^t££<7) 1 fi©UyX2 a i'AWLfct 
l&X'foZo ^LT, 0 3K^-f<fc5l~, LllOfc^TL 

2 ro^fls&K 1 nrnfrUfa CxtLtftg^o^ ^-r < & 

9, SStf|cffi|tLfct#^L2W5tK»itell(U J ^1-^ 

oT, l<@ro*1SEL^3t^-f-lC*tL-riiB(nuvX2 
a^|g l tP ) jxxv^*^tS»rom/M/VX2^»tf 5 

S^fS]±T-#5 0 sic, uyxta, 

[0 0 4 2] Sfc, 0 4t^-t-J;5t*ffii±*fcttS 
£ 1 rt*fc(4TiftS 3 iiifcHTJtS 3 

20 S3fctt<£>TgR*«4 a^e>AWLfc*«»/hy°y X 
A2biS4i^|;)t'<t 1 Bt'jfflLftl'CfcSSSiW 

L 16**^4: iEffi^e>I.fct#W»*lco^T(i!Elctt 

[0043] (mmmm 2)06 it*««ronte<o^ 

ffi2|Cj3lt5=&^ELM**^^-t-»raDiaT«*)5c II 

30 [0044] *&w<nmm<Djtm2ict$tf%GmEL% 

ffi2 lrtifcl±TJIl2 3±Sfcl±T±(ilS2 3rtt04^. 
«2iI«tftf»fS2 2eMt5„ 
«E L^7t*^^«/*LTV>5a7ttt<75Ta5Sffi2 4 
a. IE?1£AJ12 4, j83fcl2 5, *y~K26, 5>K 

2 2 bJ±Jt^S^*#©2^L-CV^ 0 

40 [004 5] %mEL%%.m?i±m%%.mxhz>GmE 

L»3tiR^»e>©EL3tS:S«2 1 SriiLT^gClCi 9 
ff-f r fcAS-CtS. ^EL|g^*^-C-|g7tLTii7ttt 
WTSl5*ffi2 4 a^t^TSS2 1 icAW-f v 
*T3tfta3E*#ai^A*tLt3tlifitE2 1 tffi 

5f*wfl5^5tftSIE*#Si*|Bl^H:^TAWi-5, 3 
)fett^Ta*ffi2 4 a (e*t|p]-r3ffi}iliP«/$ s #££'£ 
ftfSl i"9/J^^^JS«m#©2(cAWLT^S^ 

50 mznxmftii-zittt, i<om^m<r>^\ / ^mmm 
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[0 0 4 6 ] Sfc, JtftSSESi^ai tJfcftSSjft^lS: 

jtn&%.m^Wi. 2 oi^fi^w^iaoT, as 

[0 0 4 7] na8tt*«WrolllSro^tt2^tJit5^rfll 
E L^SJtsli^Sr^i-tt^Wfffiia-C*) D , 

fc, *S*|Rj»ft£ y itfs, x>yt*fc5t 1 2SS«)t 

[0 0 4 8] r©J;5l:'M< <t t> 2««Ut±ro3fe^J* 
jEffi^f> Efc £ # <nn%. (co ^ t lil I ' ttfgro J; t> t » 

[0 0 4 9] (HJ6<D^Jg3) H9tt*|gWro*lfe©^ 
»3l"*J»t5*-*EL«3t*^«:^-t-WfffiB|-CS>5 e H 
1 0l±*^P^»^Jg£Off^3tC*ilt5W«EL^i , fc^ 

t 5 * W 3tKM S:^ L T ^ 5 „ 
[0 0 5 0] *MIK<0||ffiW^ffi3 lCfclt-5#<iE L5§ 

^LifcS«3 1 ±*fcl±T*S3 3±IC#$E LISft* 
^£*$LTV>5iSftt£wTS5«i3 4 a, jETL&AS 
3 4, 3S3tl3 5, *y-K3 6, #ffl^3 7 iWf&& 

3 8^P>^-gpii<!r Ofc'fctms. 3t»SL^!§:3 2 

<7)mmm£jjm<n&£ x M^oi^yi^ 
ttia i o ic^-t- «t 5 ii3t««acift#aofi^iR] 

*«*«*.tf«R3 lftf^SfcfiafcSriliJ;^ s# 
tt©TS|illS3 4 a*»e>Sfi3 ltcA*tLfc#li> £1$ 
WfwJfc®!9aLffi*|RH-|6j<OT?, SStiELM* 

t>©^|S]±-C#5 0 BP*,, x>ylc-f5i:S«3 1©W 
ItEL^iHlM^AttLfcftii, Tt&^ffiLBT'CD^K 

[0 0 5 1 ] (Hffi<7)I*fi4) 01 1 liUftW^IS 1 ~ 

tj it 5 * ^i-j(fci*ia r* *> 5 . 

[0 0 5 2] *»^(7)^J6roJUtB4l^lt5W«EL38 

fta^rofc^lifctoifcu-caas. 1211 

C M4?>TSe®ffi4 4 a l±il|&|.l^y-=>y'£ft 
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-cfco, rft^i&ttXft y- K4 e 

[0 0 5 3] tLT, rW^^B<DS*ttWTSl5*11 

44 3^7^1, *y- K4 6 zi-j-rxnt u h 

L, il^Lfcif )tttcDTgPfl;<14 4a, 7J y- K4 6 K 

%7t* 4 5 asgft u h y -7 y ^*«;ros^sjt 
io ^ti±, h y y y *#Sw*^$!gi.ioi^Ttftw 

[0 0 5 4] 

[0 0 5 5] #Hffi#|fft tftttEL3S#:*^£3BftaRi: 
[0 0 5 6] (H2&0U) g| 1 1'^-f i; 9 

^5^&fT9 £01 ±fc{±H2*fc!±B!4l^-t-,fc 9& 

-~>y*£tT9. rit^^Di/yXlu-^FTO 
^iWISSi^l^fya-hL, 2 0 0°C3 0t> 
T-<- dr > y LTfftMSJ^ ^ 1 1* L TtS/J^ l/>X^^ 
fiK-TSo *fcl±Cj^«Tx-?y hJtl-<tot(i(6;iac 
30 VD^eir'X'S iO,, Si ON, S iO, S iN, T a 2 

[0 0 5 7] &tcr<Of&/J^vX±:£:ElcTJ&JIi LT 

TtiV\ TliOPi LTI4, SiOs, Al 
iO., MgO, TiO., Zr0 2 , G e Oj >i ¥<D&l{fc 
fe^L i F, C a F 2 , Al Fi, LaF= t£b'<D7 -yit 

[0 0 5 8] ftt^ffitl TOBS£J&&Lfc«, I TO 
IliCUyxFtt (mSCJE^tt«, OFPR-8 0 0) 
40 ^^t = >a- HfelCj; ^»tT)¥^ 1 0 u mCOUi??. 

T-5 0%OttK«p|i»fllL-C, MI*S»**il-C 
l^&V I TOi«:i7fy/Lfci, 

« $ titz/< y - = y y~s« ^#fc 0 
[0 0 5 9] iJctc, z<D'<9-~yymiR£, (7 

ie*^J;5 l O^MWiSWS^, 

50 *1 (ft«Jt) (C*fLTiiK^*^l kA5*m&L 
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— CStRl: ft« Lfc*#£&* L. $ <b (CiD^ Lt^i 

[0 0 6 0] ^£«©HMiffl|0>*ffi 
|C, 2X l o" To r rKT»*SSitM£ELfcia 
faftMMHf^rtfclT, HLaAiiLTTPD^5 0 

[0 0 6 1 ] iSfcIC, IH^lCffifetAflfi^^^rtl-X, IE 
7L&AJ1 ±tc3S3fcJi£ LTA 1 q 3 £i^6 0 nmcoBIIp: 10 
t«Lf:, ft*>, TPDiA 1 q.WiiJtjgSH, * 
1-0. 2nm/st'i)of;, 

[0062] eJctc, Riiicjgfitin^^^^rt^T, m 

ftl-hl- 15at%WLi £^t? A 1 - L i &&&M% 
Mb L-T, 1 5 0 nmOTBSff-CtffllLfc. 

[0 0 6 3] r<75±5KLT|f*EL*3fc**£ffrSl, 

[0 0 6 4] (S^lfcfiBJ 2 ) E6t*i-«t5f-^7^a« 

[0 0 6 5] *-f^ffilC3fc^WtaW**BSS:S*LT 20 

3tft*«*^ia: 1 rncvfat ^»±n«i 

x%4K0>a«r**l. 5gg£LT, Ah 
0 3 , MgO, GdzOj, Y z 0 3 , SC2O3. La 
iO., Z r 0 2 , SiO, TaiOs, ZnO, TiO,4 
b'tnmiktfas LaFi, NdFi, C e ¥*t£.¥<F>~7 y{\L 30 

&M\C/<f-~>?LX)3% fr^y h*fcti K7-ft-x 

mam bti -s o w&s* saw * fcii^a w ro»AB 

/fyr^yu-h, #,§«*°y tv^^ >\ &fas 40 

2«JSfFr^&-?r4x-?:*;JXn 1 N n2, n3it5i, n2 
>nh n 3 <t 5 fcttW&ilSWS. 

[0 0 6 6] W;rffl2 oroft S2*#a^ffifcTflfcS 
Lt>4<-CfcJ:v\ Tiffi«<*>ffei-& LTii, Sio !( 

AhOs, MgO, TiO !s ZrO:, GedfiifW 
Kffc^L i F, CaFi, A1F., La F s 4^7 

[0067] uTitmmm 1 1 m&n&mc z 9 s %m 50 
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EL^3t^Sr^Lfc 0 

[0 0 6 8] (30fe$|3) El 9 l-^-fi 0\'1>'7 

[0 0 6 9] 

#?*7y-f SiO-i&ik ZrCg^, #7* 
Wfit^t Ltli*-*^, SnCh. TiN, Ti0 2 & 

-fy^yh Srft^-f icgS^JS^S h 5 J; 9 (~ 

LTti^L, #7^t*-X, SiChfe^-, ZrO.I! 

1/- hi* S nOzfeiT-. T i 0.tfrf-fcif«:#»£#t:7 
^/UA*- M'fcofcfc LTCSffi LT t>d»S 

>txm*mvi^mxfoz> 0 ^^^fyj'ca 

flf&Srfg££-frT3l#{$[f-f,k ffi»i#*W<3l*#tf 
■e»i < S^IrI «r»o J; 5 & fftS L T # 

^^^^f ^^fazm^xmrn 
[0070] ~(D£o{cLxmcmfc±.^mmmi t® 
[0071] (jttecsj 1)012 ic^-r <t 9 (i. iSTtit 

S«±Ic||J60iJ 1 t PlSio^KBt J: 5 . LlgTt* 
[0 0 7 2] r.ro£5l-LT#e>ftfcH!fc0!li~3.&TJ< 



[0 0 7 3] ^cor7hfe*§r (*1) ic^-fo 
[0 0 7 4] 

[351] 





«»«» 






1. 2 — 1. 5 


0 




1. 2 — 1. 5 


0 




1. 4 — 1. 7 


0 




1 


A 



[0 0 7 5] "t\ (*1) WfWSBicfcltSfME 

^^}5fELfci#ro^7tffa^fftf Lfc 0 ff«±, SSfii] 
^rjtfe 5 tH LfflSJc Lfc t § cD$!cftT'fo 0 , ttt5E« 1 
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[0 0 7 6] % LT, (*1) J;*)WP>^J;9lC. * 
[0 0 7 7] 

[Rji^-frittt^, S«tJ^*y-K«^)tl& l 9 10 
[SffiWffi^M] 

[i2i i ] *«^roni6<o^ii i ictstfz^mE L%%m 

[0 2] l l;felt5t«E 

^£*H-ft*»rii0 
[0 3] *«Wro*lt»»ffill-4bMt5^"*EL|g3t3(( 20 

[1214 ] *«9!©|SEifi©JKffilli*ilt5fl-«ELJ83t* 

[05] **eUro*i6wjgl8it*J»t5^r«EL«jfc* 

[0 6] **WK>*»roJgffi2^j3»t5^r«EL«3t* 

^-Sr^-tttlrffilH 

[217] *«WroH«<7)}Klfi2ti3»t5^rttlELIS3t* 
-?£^-rt2;*8M0 * 
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[us] *%w<r>ni&<r)Bm2\zioVz>GmEL%%m 

[09] *«Mro*J6W^«|3^t5ttSW«EL«3t* 
*£*W-»HIi0 
[Hll 0] *«Wro^lSroJi?ffi3^fc»t5WttlEL«3t 

[011] *MWW*teW^«|4tctJ(t5*^fitr* 
-f H»0 

[012] %%nGmEL&%$&-<Dwm® 

[013] ft*0>#«EL*tt**<Oi£;ttlJrHia 
[014] ^^Wfl"«EL|§3t*^<"ISfffi0 
[015] ft*W*«EL»ft**«!fc*:WfBia 
[016] ft*w*r«E LJSft*^ wt£*»fffi0 
[^F#ro|ftM] 

1 . 2 1, 3 1. 4 1 2&K 

2,4 2 JS/M^yX 
2 a U^X 

2 2 2Slro**«S^t 

22a 3tftS3E»^ai 

2 2b %ft%M$k*Wt.2 

3 2 3tft*S*#S 

3 , 2 3, 3 3, 4 3 TiffiJf 

4 , 2 4, 3 4, 4 4 jE?L&AB 

4a, 24a, 34a, 44a Bjt&tDTWKM 

5, 2 5, 3 5, 4 5 

6, 26,36,46 * y— K 

7 , 2 7, 3 7 #KK 
3 8 9 tti Uffi 
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